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• Good fruit, destroyed by the larvae. 
*Entomologist, Department of Agriculture 
Breeding fruit fly in the laboratory 
Researchers need millions of fruit 
flies each week for the S.l.T. to be 
effective. In the laboratories at South 
Perth, fertile adult flies lay enough 
eggs to produce eight to nine million 
fruit flies per week, for sterilisation. 
The eggs, which the female lays 
through fine gauze walls of a 
specially-designed cage are collected 
in troughs of water. Each cage 
contains up to 250,000 flies and 
produces one to two million eggs per 
day. The eggs are incubated in 
aerated water for 30 hours and then 
spread on to a moist breeding mix of 
straw, yeast (protein), sugar 
(carbohydrate) and preservatives (to 
prevent fungal and bacterial decay). 
These ingredients take the place of a 
fruit into which the female would 
normally place her eggs. 
The eggs hatch into small larvae 
which immediately feed on the mix. 
The temperature within the mix 
rapidly increases as the large number 
of quickly-developing larvae generate 
body heat. Temperature control is 
quite crucial for the developme1;1t o( 
huge numbers of larvae. To mamtam 
an optimum temperature (27° C to 
30° C) the mixture is moved from the 
Using this technique, entomologists 
release big numbers of laboratory- 
bred fruit flies, made sterile by 
gamma radiation, into areas 
containing the pest, such as orchards. 
The millions of sterile laboratory- 
bred fruit flies, when released in each 
problem area at a time when the pest 
species is in its lowest numbers, 
swamp the pest flies. The presence of 
so many sterile fruit flies should 
produce a rapid decline in the 
number of pest flies within a few 
months. 
suppress or eradicate fruit fly using 
this method. Many countries are now 
investigating it. 
• Mediterranean fruit fly, a curse to orchardist 
and backyard gardener alike. 
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The S.I.T. was first proved in 1955, 
when screw-worm fly, a serious pest 
of cattle, was eradicated from the 
Gulf of Mexico area. Subsequently 
several countries were able to 
Research workers mass-rear insects 
of the pest species under controlled 
laboratory conditions and sterilise 
them so that they cannot reproduce. 
Then they release the sterile insects in 
large numbers into an area infested 
by the pest insect. 
The S.I.T. is a 'numbers game'. It 
relies on producing and releasing 
such big numbers of sterile insects, 
that only a few wild, fertile pest 
insects ever chance to mate one 
another. This results in a big decline 
in the normal production of 
offspring. With continual releases, 
each pest generation is reduced still 
further until the pest species has been 
eliminated. 
The sterile insect technique 
and vegetable growing area with a 
persistent fruit fly problem, and 
where chemical eradication is 
consistently unsuccessful. Carnarvon 
is well enough isolated to prevent 
outside influences from interfering 
with the test, and it has an industry 
that will benefit from the success of 
the scheme. 
Mediterranean fruit fly is a major 
pest of the fruit and vegetable 
industries in Western Australia. Since 
its introduction, chemical control 
methods have not been effective 
enough by themselves, to eradicate 
this pest. In an effort to develop a 
more efficient means of eliminating 
the fly, the State Government is 
supporting and financing a pilot 
scheme to test the possibility of 
eradicating fruit fly using a non- 
chemical, biological control, the 
Sterile Insect Technique (S.!. T.). 
Being a biological control method, 
the S.l. T. is a popular supplement to 
chemical control. The technique has 
none of the harmful, residual effects 
of chemicals and it works on that 
part of the pest population which 
chemicals have failed to control. It is 
a biological control that uses the pest 
insect against itself. 
A new method such as the S.l. T. 
cannot be applied as a general 
control until it has been developed, 
tried and proven. The Department of 
Agriculture has been given the task 
to develop and investigate the S.I. T. 
against fruit fly in Western Australia. 
The Department has chosen 
Carnarvon as a test area for the 
technique. It is a commercial fruit 
by K. Fisher* 
Fruit fly under t ack ... 
from the sterile-insect-technique 
Entomologists are now examining 
the total impact of the releases in 
Carnarvon to determine new 
strategies which will increase the 
effectiveness of the continuing sterile 
insect release programme. 
The efficiency of producing, marking 
and releasing the sterile flies ' 
progressively improved throughout 
the programme. Each week, staff 
sorted more than 40,000 recaptured 
flies, from 180 traps, to determine 
overflooding ratios required in each 
section of the Carnarvon district. 
They collected approximately 3,000 
kilograms of fruit to assist in 
assessments of infestations. 
The current programme 
The Department has released an 
average of 7 .5 million sterile fruit 
flies in Carnarvon each week since 
the first release in August 1980. 
Entomology staff maintained a 
general blanket cover of sterile flies 
throughout Carnarvon, and 
supplemented this by concentrated 
heavy releases in areas of known or 
detected infestations. 
Traps placed throughout the release 
area recapture approximately 2 per 
cent of both the released and wild 
flies. Carnarvon staff sort marked, 
sterile flies from the unmarked wild 
flies under an ultra-violet light and 
calculate a ratio of wild to sterile flies 
at each release site. One trap may 
capture up to 4,000 flies, making 
sorting an arduous job. 
Releasing sterile flies 
Laboratory staff place the dye- 
marked pupae into 45 litre plastic 
rubbish bins with special lids and 
roughened interiors. Two days later 
adult flies are ready for release. Each 
bin, containing approximately 25,000 
flies, is taken to one of 400 release 
sites distributed throughout the 
Carnarvon district. They remove the 
lid of each bin, and within seconds all 
the sterile marked flies escape into 
the surrounding fruit trees. 
unmarked flies after each release, 
entomologists get an indication of 
how much the wild flies are being 
reduced by the sterile flies. 
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Distinguishing sterile flies 
Sterile flies are identical to wild flies 
in all their external characteristics. In 
order to distinguish between them 
when samples are trapped, the sterile 
flies are marked with a fluorescent 
dye powder. The dye is added to the 
pupae so that the pupal case becomes 
coated with dye powder. Small 
specks of dye powder adhere to each 
adult fly as it emerges from the pupal 
case. After the fly has carefully and 
thoroughly preened itself, enough dye 
powder remains so that when it is 
examined under ultra-violet light the 
small dye specks glow. When a fly is 
suspected of being wild and therefore 
fertile, it is examined more closely, 
under a microscope, for minute 
particles of dye which are trapped on 
the ptilinum (a small membrane) 
inside the head of a sterile fly. 
By comparing the number of sterile 
marked flies to that of wild 
The Carnarvon laboratories receive 
the plastic bags of pupae within 12 
hours of them being irradiated. 
Immediately they are unpacked, these 
pupae resume normal development 
and adult flies emerge from them one 
to two days later. 
Transportation of sterile pupae 
After the pupae are sterilised, they 
are packaged, 120,000 at a time, into 
sealed plastic bags. The pupae avoid 
suffocation inside the bags by 
reducing their metabolic rates. In this 
way, they can remain packaged for 
up to 24 hours without harmful 
effects. 
220 cobalt irradiation unit. More 
than 60,000 pupae are irradiated at a 
time for approximately 20 seconds. 
(8.2 kilorads). 
The critical sterilising dose of 
radiation (8.2 kilorads) the pupae 
receive is a carefully measured 
amount, known to just sterilise them 
as adults. The critical sterilising dose 
(C.S.D.) is the lowest dose which 
produces total sterility. Doses below 
the C.S.D. can lead to only partial 
sterility and doses above the C.S.D. 
may cause excessive radiation 
damage, which diminishes the vigour 
of the fruit fly. The C.S.D. represents 
a fine balance between non-sterility 
and tissue damage. 
Sterilising fruit fly 
One or two days before the fruit fly 
pupae are due to emerge as adult 
flies, they are placed in a Gammacell 
incubation room (27° C) to a cooler 
room (21°C), 24 hours after the eggs 
hatch. Water is sprayed on the mix 
daily, to replace moisture lost 
through evaporation. 
Seven days after the eggs are placed 
on the mix, the fully-grown larvae 
jump from it, and are collected in 
pans of water. The water serves to 
harmlessly suspend larval activity, 
allowing larvae that jump hours 
apart to become of similar age and 
development. Each few hours the 
larvae are strained from the water 
and placed on a special rack. As the 
larvae dry, they become active again 
and jump off the rack into a cloth 
tray where they pupate within 24 
hours. Laboratory staff then collect 
the pupae and place them on trays in 
an incubation room where they 
continue to develop for eight days. 
• The author, Mr K. Fisher introduces fruit fly 
pupae into the irradiator. 
